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[*£38##] A000300472 

HiffiB] ¥^15^ 6^10 0 

im^mmfrM] H01L 21/00 

CltS!}#-^] 000003078 

[MA] 

[«J80#*] 100058479 
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[&&xiz&m nu. mm 

[Sf£##] 03-3502-3181 

[|§SM##] 100091351 
[#«±] 

[Iftttf^IA] 

C^M##] 100088683 

mwm^ 100108855 

[fti&xtt^.^] mm m®. 

100084618 

[»J##] 100092196 

[^W&m^] 011567 

21,000PJ 

1 

mm i 

i 
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imm&] mmm 

mm. 

wmtf-'y xmv&ffiMJi zmnwiz m xm^ tmm 

[§M5] BufBHl«B(D^S'[£AUT*$:^t-^^CVDti, 3 0 
0-3 7 0°C©fiS, 0. 4 ~0 . 8 T o r r (DJ±ij<D^#lC|S!^$tl. H2M 
§a±ffltWJ7l Wt6iCVDtt3 0 0-3 7 OtfflSE 1. 0 

Tor r &±<D&±i<D0kmcmfetinz z\ tznmt? zm&mimmn^mfo 
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frffH^ l U TJf7b^^;$ ti^BalHil^ji^MIHIgp©^^ < £ Affile 

[»#3C7] WE«2*«ft;t!JrlS:»*tSJIIICVDIi, 3 0 0-3 

7 0t©SE 1. 0 To r r£J±<D]±jj<D&mzWlfeZnZ>Z.ilZ!ftm£-?Z> 

[0 0 0 1 ] 

[0 0 0 2] 

re»*&##«3ftTV*<&. i©J:^«:tt0^1«38fl:, £JfKtKfttt.5!tRISI& 
[0 0 0 3] 
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#2003—165147 
•t&o 0^5v>T, it¥Wfflffi$£ (CMP ; Chemical Mechanical Polishing) \Z 
[0 0 0 4] 

[0 0 0 5] 

^ L . i © A U T * & * S » « tC fflBEIR & a ft^ tf i ^ff *i T V n * 0 « 
8***18*1)1) (CBB«gSIS:^L, r^BH^f^SlCT ag. TaNlffli^j; 

MfcC uJKJS J: tfAU 7l?:CMP(a »J L/Tt&fHA U 7 Iff 

[0 0 0 6] 

[#fF *itK 1 ] 

002-110789 
[0 0 0 7] 

b J: e> i: f S AHB] 

Lj^bJ&««&, iittAiJ 7IS:^;<*; * ISt^t 5*^ictt, Wxtffffl 
[0 0 0 8] 



3 
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[0 0 0 9] 
[0010] 

«fK#«tt^y r»^«anfeffifiHa[«>i&*«iafliJK:#«as#s:««>atrx 

[001 1 ] 

v d mz j: y ^ i y t s & n&t z> n £ , 
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[0 0 12] 
[0013] 

cai 1 mmmm) 

[0014] 

H*ufcv***fc£##rtsnfc4M»#*« 'unci*, *k 

©a*^mMT^Siie^2$:^t-S^lMC)Mim$fe^3*^$tiTVN 
«1«BII4», |afH^l«©*r^^3«)BH^«2^^«ffiAUTJf 

[0 0 1 5] 

^7^1 (BPSGI), 'J>W7Xl(PSGi), Si OF. ^#Xhl° 
[0 0 16] 

[0 0 17] 

|MB»Itt;<'jrI5tt, «*.tfT iSiN, TaN, WN, WSiN, T a 
AlN«#6tt6W. IffliWJ7l5lt **K*fctt«irC#** 
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51 tzmm-tz* 

[0 0 18] 

5^I7fiJ:tf«lttt*ffll8li, «r«»*»ifcK6±K:i©IRJ»Tf**SnT 

fllEJc 1/ T v» 5 - ttKffi*l» JhK 6§IIbt fflBS l MUm 4 (cMiT £ 
«IH»Tf**lfr*->H 0 1*, t9«*2jf©JfW««K9ICBIPa4lTV%6. 

a«>a»Mia«T?*«B!in»i ttKt:r*-/n o 2* 
© « mum 9 »^ e * tftfr* * r * - /n o ©iff mm 2 « © jg mmmm 9 
»^c**atitv^e. *2jMaii 2 »*, BfffHiB^i ificWA'Jri 
1 3**btfi«>&**iTv^. fcfc> wia*2Mffi*i 2©e>*>. v*<o*© 

[0 0 19] 

Uflaafc«l»itK6tt, «AtfSiN, SiC, SiCN«NCJ:ytt&*i*. 
[0 0 2 0] 

()K-^MSQI) , ^y^'Jy'J-^x-r^ ( 

[0 0 2 1] 
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[0 0 2 2] 

mmmmmi m, (w) ic*r*-*ss (d) ©r***hJfc ( 

D/W) tfl. 5~ 2 
[0 0 2 3] 

Kr«a^2Mie^i 2fc<ttftfy^;i'i4tt, y;i^-*^*> 

[0 0 2 4] 

tMa»«tt*UTJB13tt, MilHiSiN, TaN, WN, WSiN, T 
aAlN^&m*. r®»ttt^'JTH3tt, *JfK*fctt«MKT?* 

[0 0 2 5] 
[0 0 2 6] 

fl»K«£* 15tt. JfStfSOn mKT. S & IC 2 n m«±, 2 0 n m«Tt 
^R7ft#i-6«2Ji<DMIBI«»il9C»*a*l&»2jfBlil 2 IB© U- ft: 

[0 0 2 7] 

£Lfc. l * titf « 2 «(Z)«ra«m 9 life* 

iismtiaiiiii^^iociziwii 2 ^ e77 

^14t»*bfci3Sfc*U*2l©IH»ii90#-5Xl7i:tl(l!i 
ttt ; tU rjS 1 3 ©||llBIC*©>K--9^il7a)ja^fc»l«»«tt^y 7113© 

[0 0 2 8] 
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*omm#M<* mmn&xvrmi ******* 

»|C|WB**Tf**^*«Ki-*SfcK:J:oT, ttfffUM 1 1 J: *T* - 

* i o c*r-r *tWB#«tt^ u r» i s o«fftt * y -*i*±« - * 

#T*ft5. 

[0 0 2 9] 

* <Z>£X, w««tt©a«>a»ffi*#3S ft * * * * ««Tf ft * . 

[0 0 3 0] 

*fe, IMBaft» 1 5 ©JPS * 3 0 n maTCt* i fcC J: o t, UB)K-7 

7 2 mttftR 9 k:**s nfe* 2 « fi* i 2 ra©m^ y - 

* fcB&ihtfft*. 

[0 0 3 1] 

fiftKEM 1 5 y T» 1 3 ©**#M£** 5© 

[0 0 3 2] 

MK tii2iH^y-^«*«*^^^« b ^ s ®* a ^ WR ^*'^ CJ: 

[0 0 3 3] 

tWa««I15(0^t30nm«Ti:U ^HWttAUrU 

8 ffififl 2003-3051868 



!jt2 0 0 3-l 65 147 



SB 



[0 0 3 4] 

■e a 6 fe u fcttM ft * * * ft * - 

[0 0 3 5] 

[0 0 3 6] 

1 xS) 

®MB®3*vT9T<^*y^y* (rib) 

**» 1 * ®«nttMK 3 « *& * i*r na*©* 1 3 icbm« 

K»«»ttft^*"t*- 

[0 0 3 7] 

* v ^,WKifT*-/i/«*^«iiii2ft»<isr«*i«©»w»» K3±,c 
tttts^wii^Rfi^* 11 ^^ ri 5 feft*«««fi (cmp) ic 
* >; »* u tfraas 1 mammmmm 3 u r * 5 t?« nfc* 1 ®sa 

««i©*«ifi:«*»K:«t«an**i»Kli ******* - 
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^icmp b striae i »©*nifi»K 3 ±JCfc«* &**<&*« 

ffiAU TJS 5 S:f 2CMPt'^t5. 
[0 0 3 8] 

ttC« 1 »<0MW*»K3 *tf#«tt^y 7Ji 5 tt, grffHm 1 
[0 0 3 9] 

[0 0 4 0] 

[0 0 4 1] 

»*l»ibK 6 ^^t, -®»Kl»Jhl!l8JiK:«Aa»*«K:*y 

[0 0 4 2] 
[0 0 4 3] 

tMBJft*l»ifcK 6 £ J: tftt»tt*«K 8 tt, WtfCVDSCiU ***** £ 
[0 0 4 4] 

ttiBttfltt«m s s i/ n - y * * I*** * fe * ® 

«f» (CMP) xaJCfiV^T*©T<0JK-9^«7«:«««*-*«Bft^- 
[0 0 4 5] 

3i§) 

1 o tBSE#2 003-3051868 
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®4 iz^t * o izmztf-?*m 7 tmm^mm * ©*■«»*** ssis 2 

LTtJIB* 2 JScoJSW^^m 9 ft R I E C J: y MWCBfc** * £ 

^®^sm2M©Mra^^9^^^^^^^^ 2M ® M ^^ M9lc 

R I E IC <fc 'J^tS. 
[0 0 4 6] 

, (|4Ig) 

t»«bTT*-A/l OfiJ:tWMi«l l**trtWH«S2»(0»IB«B»ll9±K:m 

csv*t, as© (a) c^-r*^ic«»^2 1 1 
«) caa-r*©ftiaita*i*. 2 s 1 

©»aiC*»Tf«*. Lfetfo t, B 5 C*t J: ^ C«fi*-5^i 7 

1 £J:tfl£y*-/l/l 0<Z>^®3£^©tffSS^-^^^ 7lc ^* T ^ So r 
CDM«* 1 5 t*H 8 <0 (A) , (B) (0»tffi^yr«©*l*»^6, Bfttt 

! i ffi§E#2 003-3051868 
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1 ff*©*v^cvD,o*yfi*#aT?^v^*^ 
mmm 2 mammmmm 9 ±Ki#««k* u r» 1 3 ft****. 

[0 0 4 7] 

TiSiN*6«siittAum*nt*i# 

Ctt, fbW^W5/f*> (TDMAT) , fb^^yxw 
(T D E AT) , TiCl 4 *^I«n^<i:*ll©^^-^ 

tsiH, si 2 H 6 i> fe»tfn*^ft < * *■ 1 *© * v =1 ^ 

Bv*e,ft*. T.N*646i«ttAUTlWitSHi:B, ^^^^ 

**/b7*/ (pdmat) , fh^^M^^^^^? 

F*^#^ (TBTDET) *&»tfn**>**fc*«#** NH y N 2* & 
WS i N*6ft*Mtt^'JTlftJ«lt««#Ctt, WF 6 «!if©#>^ 

s i h 4 , si 2 H 6 ^am^<i:%ii^'J^ 

<fc-£»*X ilNHg, N 2 * &jBtf*l*4>* < t *» 1 * 
*jW8V*&*1*. T a A 1 Nfr 6ft6»itt^'J 7lftl«t«lHCtt, PD 
MAT. TBTDET^&SBiitl**^*^^*^^^ 1 ^^ 7 ^^-^ 
A (TMA) , ^fOT5-^MWK (DM A H) »&»«l*7 

[0 0 4 8] 
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trass 1 jf®»«tt* vrm*j**+*mcvD** soo-stotjoi* 

, 0. 4^.8Torr(0SAC*fti:W8^ IZlI^W^'J 
rJ g&»rt-r*J»CVDii3 0 0-3 7 0lC©aK, 1. OTorraiOE* 

ACVDMVVC, ffi**frft0. 4Torr*»Ct«^yTKD)MBW 

«**y T*******CVDICi3VVt, IE***#0 . 8 T o r r 

[0 0 4 9] 

(fg 5 Ig) 

[0 0 5 0] 

*vvc,tMB*T*-*l OSitneiMU l 2 M©MIBWft»K 

Hi* u w»« 2 »©mm«»k 9 ctMB*«tt* u r* 1 3 -eft * nfc* 2 » 

4 fcMUTiafSffl 1 ISI4 *«*»Kl*ilS*l** 2 «@H^ 1 2 - 

£ K J: U 0 7 C5%i-*##*« * S • 

[0 0 5 1] 

[0 0 5 2] 
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[0 0 5 3] 

^ICMP T?BfcS L *WB* 2 «<0jf|flMB»K 9 ±tCffi««T 

IBitftA'J 71 1 3 2 CMPt^tS. 
[0 0 5 4] 

7* - * 1 0 *3 J: tnB»« HOWBCiCVDCJ: U 2 Jf K± 

©»WJT«**t6i, Wg©WJTlWt5iCVD 
fcft 2 IBK±©#ttt^ U 71 fe»J*t4*CV D J: y tfvME*©**. ^ * 

1 *j# A #*mc v d **** * i * c * y , taKS** i^*^-^ 

[0 0 5 5] 

wic, «wa»i*B©*«tt^y****" r ** fccVDt:3 0 °~ 3 7 °° c 

0>«Jt, 0. 4~0.8TorrfflE«ff^U *2jfB#-fc©*«£ 
M'J7lMt^CVDS3 0 0~3 7 0iC©fiE 1. 0 T o r r «±<© 
ffi*©*frJCKJ£t*ifcK:J:o-C, 3 0 nmaTC«»S*lfe« 

£Ji 1 5 «t2«* 1 1 B J^T*-* 1 0 ©rtlB2E«©ISfB*-9^BI 7 tc^ 

1 lfi*0Per*-^l 0<DI*ffift«rt&tB*2 

[0 0 5 6] 

o^t«iBm2ji<z)Mr^^9±iciB^^i sftjwau cMPCjcy 

1 4 2003-3051868 
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□ 

[0 0 5 7] 

jflMft«K9K*2M«»l 2 ******* I*****'*** 1 ' 

[0 0 5 8] 

So 

[0 0 5 9] 

(as 3 ^jsjgffi) 

[0 0 6 0] 
[0 0 6 1] 

X7CVDlftHIt5i^ |5iai$WlSIHmTor r~l 5T 
[0 0 6 2] 

1 5 miE# 2003-3051868 
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ttttUCVDtt, 3 0 0-3 7 0^ 1. 0Torrg»# 

cW «wr^ff*bv. ft*. r^^7X7CVD^^cvD.c 
* y **s ft* 2 ««±©»«tt>< 'J ^Ji a* 2 ***s 

[0 0 6 4] _ 

* - * 1 0 cd ftiS fe#tttWB* 2 JS <DM HttfR 9 ± 

[0 0 6 5] 

^^bfeffilB&«t-^2®iH012^^*n^^»^^^ 
[0 0 6 6] 

nzmmmz 2 m»c l 3 la^itmc % * v^ 0 

[0 0 6 7] 
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ICjg/BbT^ <fcV^ 
[0 0 6 8] 

«Lfe^r©*CVDK:«iLT«^*** ( A L D ; Atomic layer Deposition 
[0 0 6 9] 

& tm b & a 2 ~ h 7 % #m b t -r « . 

[0 0 7 0] 

(»J 1 ) 

9 x A) 1 ±KlffS 3 0 0 n mffl 2/ U n 3/«MfcK* 6***1 3 

c r i e ) ic j: y an»ic»*'r * ^ * c * o t. traa***** i mm^Mir 
**y*-/i/ (Wft**) ft»*bfe. ^^vnt, 8J©7^;t*-^j:tfR 

J: tfffi^St 2 ^^t^lffSH^ 1 «CD»«»I 3 ±*CC V D^C J: y *S 5 n 
mOTiSiN^W «J7l5W*tfe. ' * * * * U * * 

ttCJ:y|iai00nmffliJ'-FI (Ha^f) «:JW*bfc. 

[0 0 7 1] 

^vNT%i&fa^T^-;b^^t>^«2^i^<^«amiM©Jf^^3±ic 

ett^I©«I^^^^^ 71 5 S:fbfi1SffI (CMP) ICJ:y» 

1 7 mSE#2 003-3051868 
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£ u m* i mammmm® s a u ti 5 n** i 4 * 

Ufc*, fflBft 1 M0MIWMM 3 ±|ctt*T***l©*«tt* ! J 5 6 A U 

[0 0 7 2] 

*v^. 0 3 ic^t- j: e> Kmmm 1 mbim #««>&**i;ui 1 mvm mmm 

K3±CCVDttlCj:»;« 1 0 0 n m© S i C» 6 6 e*Jftb 

AEg (^-5X1) 7S«Ibfcft,*a 2 0 0 nm(0«iJ/nW*e»«! 
eftitt*«R8ft*KttWS 6 0 0 nm* 2 8 ftHMKbfe 

o 

[0 0 7 3] 

icj:oT,*IB**l»iiJieK:a«^r*--n/ioft**bfe. o^-c, m 

3 0 0 nm©ISWl U 1 5 0 nm(D^«U S fclCtf 7*-*JS 
»K:«fflbfe««l»ihil6»dftRlEK:j:y**bfe. z*i l il* 
, (w) (d) or^ntt (d/w) #2-e*ofe. 

[0 0 7 4] 

iSSbfc. B»^t»6TOMAT/SiH 4 /N 2 fiJ:^^J7^W 
3tf*©4HE&0. 5TorrlCU fro*RI«fe3 8 0T3C««bfe. o*y 

1 8 miiEit# 2003-3051868 
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*i iMtr*B«2»©MIIMMiil9K:TiSiN^6«!**a5nm mm 

fo r©H9^e>Titt3K-9^K7Ef»K:3 0nm«T*"eb^«a*^ fro 

T °i s iNci^imBiii ic«»^*- 9xR7 ®* 3L * {imv '* 

15tt , Ti, Si, N , Cfe*t?OKlJ:y«*a*lTV%fe. orSV^, «1» 
iWtSSOXJIcRftbfe. ?*»^ *CVD&SiS#5**ff»Ctt36Lfe. ^ 

.jri^Sftfe. Ifl)J:e>ftl8CJ:V,B5i:»tJ:^*S30nma 
[0 0 7 5] 

*v%-e, H 6 ^ <r j: e> JcOTi*c v Dttc^^*it^ ■»* i 

1 8±ICXrt»ifJ J: U*3 1 0 0' nmCli/ - KI (HaHtf) ft AIR 

[0 0 7 6] 

*v*TMMBlfy*-/H ofcilHEilMH iSr»<«flB*2M©»IRWft»tt 
9±Ctt«t*^®iil 6fiJ:rJP#«tt^UT»l 3ftCMP»CJ:y**b 

, mm 2 mommum 9 yms t?4**i&* 2 mb« 1 

2 ****** «r«»«tt^UT»13Tf«*tl, tf77^H 4 ftii 
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l^x;M:©lt ^©CMPfcfcv^ »2M©MIMB»K9±K:tt«-r 

6*!«©tWB»«tt^UTMl 3fc^yr«CMPTf**bfe, 
[0 0 7 7] 
(Jfc«« 1 ) 

C*»#X©5HEftl. OTorr, *Riltfc3 3 OtCRJtbfeUCVD, 

■3 * y Kflj#i*ft©J»cv d ©*T?**tt* u r » 1 

fcH»<fc*ttKiJ:y«R©W#«S« ******* * 

[0 0 7 8] 

# e, n fe i *s * tfjt«« i © 2 o « © v ^ k: -a v % t , » 2 »» 
ig{c«ffi^^^«^^^^# fc ^bfe^©ss»©y-^«^^« , - fe <> *® 

^^,01 0,011 {C^-to 
[0 0 7 9] 

*£E©**ik:#o -c«**mc y - * *«#****£«* lJ • « 2 ,; 

-^S^u©|g^^Wi^^ , -'^ lt " e ^*' 
[0 0 8 0] 

- *UC*f U H 1 1 1 Tf It 2 0 flU©***?" V 2 

e> & y - * ta<o«4tt*® * ^ lc * * % fe s 0 

[0 0 8 1] 

«ftufe*cvD, o*y rfijs#a*ffj ©«cvDi:j:»j#ttt^urlt 
^^{c^ffii-S^^^P^M^^©^^^*^^^^^* 1 ^^^^ 

2 0 ffiSEf* 2003-3051868 
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;^J7tti:Lt»fft5. ro7^ur*fo*«*s (#tctf-^xm<z>®#fa<z> 

[0 0 8 2] 
(HM! 2 ) 

[0 0 8 3] 

ICKIUfe. Kft^Tf»*TOMAT/SiH 4 /N 2 fimVJmT?ft 
To r r JCttfebfc*, 1 3. 5 6MHz0«t»^W^* lk 

■CO^X7CVDICJ:»JtMB^T*-/I'8J: t«»« ft * trttTBW 
2 M O M IHIft»K C T i S i N * & «5 « * a 5 n m © * 1 y T • ft 

MM**, *-=>t i s iNc*y«re«i»»K:»»bfc*-9^ii«)*aft« 

^^ t .| f:i o^T, ^^^xAft^lC«S'TlC^fiPtct-i5f ft*"T 
«X2*» (Ha***) tfHCttHibfc. *»#*T!**TOMAT/SiH 4 / 

N 2 fij:tf*^yr^^**r^=r>ft*n-r*i-«riB*ffi*»rt^«»^*3! 
cwtbfe. o*y, *cvDftfiiiS#a*frKKjebfc. r©Bfct«atfT* 
m<©^ 2 y ri#**aftfe. - ® * ? * y » H 5 * ^ 

2 l 2003-3051868 
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[0 0 8 4] 

iDJcffo t«*»k: y y > « 2 miM® U - * «tt 

[0 0 8 5] 

[0Btf)ffi#&M] 

[Hi! ' l iM^tBilB. 

[0 2 ] 2 ^^MIC^^^^S^^^^^^^® 111 

o 

[H 3 ] *mw<nm 2 mmfemiz&z^mfrmmvm^nz^mwm 

[H5] *|g^CD^2||^®JC#5^^*®^^ & ^^^® H 

o 

[H 6 ] #»9!a>* 2 ftJt*Mlcff 6 3|&#*i6«© W^afe^WHBB 

o 

[0 7 ] 2 SWfc»»IC«* W*«««>«3t3:aft^ WfflH 

[0 8 ] 2 mmmMK&tt*0M*a*&<Dmcv d ■*#««■ 

2 2 mil#2 003-3051868 
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[0io] tama***^*********^*" ****** 
7...jK-9x«, 9-*2M©JiiawMii)i* io-er^-;w n- 

1 12~»2MaiU 13"WJTI> 14-^77^K 1 5 •••»** 

2i...nn^, 2 2 2 3-/iyr#. 
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mm 

[mi] 
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[S3] 



4 2 
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[05] 



II 10 2 II 13 
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[®7] 
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[0 8] 
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mi o] 




fg2ISEfgAtf)«l6®E (V) 



[011] 




H2®BE^A0)««g^JE (V) 



£BSE# 2003-3051868 



#2003—165147 

mm: 

[M&^mi ¥mftmfo±izBj&2ftfr#-^xmicj$tfzm&£zfftfr*m 

m^-^^mt.mmmmm^u7m(Dmizm^ftr=.zt^mt.-t^ 0 
imnm] mi 



i 
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ffi g A 



3KM## [0 0 0 0 0 3 0 7 8] 

1 . 0 2 0 0 3# 9H 

ft ffi jfrj&mmmnEm-T s i#i# 
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